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UH Hyytiala Station
(61.84 N, 24.29 E)

« EUACTRIS Cloud profiling
station

« Extensive precipitation
measurements since 2014

FMI Ikaalinen weather radar
(61.77 N, 23.08 E)
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UH HYYTIALA RESEARCH STATION

3 Hyytiala precipitation statistics

Double Fence Intercomparison Reference Weather radar 45 - . : : ——
5 . . " 1965-1980

Wind shield for precipitation measurements, 5.6 GHz C-band, s} Bliran |

instruments on the centre platform: Clouvdtadir hydrometeor profiles o 20142017 Mgain |

- 2D video distrometer (FMI)

5 2 g 35 GHz K-band, EROL
- optical distrometer (2 pieces, FMI) hydrometeor profiles E_
- weighing precipitation gauge (NASA) (FMI) §25- — = m
Rain profiler 220t
24 GHz K-band, 315_

precipitation profiles
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W Continuous  snow
s Precipitation video imaging, iy ) micrOphySical and

particle size distributions Cloud radar

\ : including fall velocities 94 GHz W-band, m u |ti -freq u e n Cy

(NASA) hydrometeor profiles

HATPRO by radar observations

22-31 GHz and 51-59 GHz W i b
AT 4 C TN Precipitation holographic imaging,

tropospheric humidity and fine d(etails of particles’ s)hapes a I IOWS to te St
temperature profiles University of Oulu . i
different particle
scattering models.
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SNOWFALL MEASUREMENTS

18.03.2015
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RETRIEVED ICE PARTICLE MASSES
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Snowflakes are about 3 times
heavier than Brown and Francis

Indicates more riming growth

Which is probably caused by
stronger surface coupling and
warmer temperatures
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NORMALIZED PSD IN FALLING SNOW

10°

i« Normalized PSD
using different D
definitions and D
normalizations

/ Dm,max) / NO
5
N

max

-
S
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* Dgq is similar to
Delanoe et al.,
2014

10°®

i The normalized
PSD shapes are
similar to those

reported in
literature
5 4 5
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Observed snowflake masses

Aggregates LM2015

Rimed snowflakes LS2015

m=00049D"% D < 0.20m
max max

otk m= 0.0089D*%, D >0.2cm
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Observed snowflake masses and
properties of three different particle
models.

The fractal model was designed to fit
our observations, while the other two
models are generated by mimicking
physical processes.

Leinonen and Szyrmer (2015) ; "‘"/ -,':'
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RCS ESTIMATION FROM SCATTERING DATABASE

10° e . — 2 * Using retrieved m and
L1, D, particle RCS is

selected from a

scattering database

 For this, the nearest
neighbor interpolation
IS used

5 e |t should be noted
6 that both m and D,
should be used
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AVERAGE Z-S RELATIONS AT DIFFERENT FREQUENCIES

Ku-band: Ze = 133 SR**1.46 Ka-band: Ze = 69.7 SR**1.26 W-band: Ze = 16.3 SR**1.03
W L - .:'\i:‘ , E =

10° = 10°
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-20 0 10 20 30 -20 10 0 10 20 30
Ze’ dBz Ze’ dBz

« Relations are computed using m(D), PSD, v(D) and DDA single
scattering RCS

» Higher the radar frequency smaller is the spread
« How does it translate to snowfall rate estimate errors?
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INSTANTANEOUS Z-S RELATIONS

Ku-band: a__ = 0 N -0.69 Ka-band: a__ = 3173 N.A -0.43 W-band: a__ = 28 N_A -0.04
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* The exponents of the relations are computed by minimizing
RMSE in the estimated snowfall rate. For Ku: b = 1.76, Ka:
b=1.26, W: b=1.07
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Ku/Ka-bands

130 67
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* SR retrieval using Ku and Ka observations (for more info
see P127 (GCPEXx) and P215)
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Height, km
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Comparison of RCS models

DDA computations of
different complex particle
models show similar
results

T-matrix with smaller axis
ratios and narrow canting
angle distributions agree
better with DDA
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Radar/TMM (X band)
February 21-22 2014
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CHALLENGE / ALGORITHM DEVELOPMENT:
ICE RETRIEVALS DURING RAIN

12 June 2014
12

Would be identified as ice if below freezing
Clear sky above rain

Ice ahove rain: no retrieval

Ice detected only by the lidar

Retrieval with correction for liquid atten.
Unreliable: uncorrected attenuation
Reliable retrieval

Mo ice

Height (km)

U 1 ! 1 1 !
0o:00 04:00 0&:00 12:00 16:00 20:00 0o0:00
CloudNet products from Hyytiala Time (UTC)

* Melting layer (+ radome and rain) attenuation correction is
needed

« Multi-frequency spectra observations show a promise in
mitigating this challenge
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CHALLENGE / ALGORITHM DEVELOPMENT:
ICE RETRIEVALS DURING RAIN

45 - ® > 600 45 > 600
|| O Observed || O Observed
= \latrosov, 2008 = \Matrosov, 2008
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Doppler spectra in rain and cloud top  Doppler spectra in rain and ice

* Using spectral dual-wavelength ratio in rain and comparing it
to sDWR in snow ML attenuation is retrieved.
« |tis compared to ML attenuation estimated by matching X,
Ka band observations at ice cloud top
(Li and Moisseev, 2018; in preparation)
o s Noorc et W[\ A B
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SUMMARY

« Continuous observations of snow microphysics and multi-frequency
radar observations are being collected at our measurement site

» Used to test scattering models
» Retrieval methods

« Uncertainty in Ze-S is frequency dependent, but can be reduced by
using DWR

FUTURE PLANS
« Extending the analysis to the data from Canada CARE site (D. Hudak)

 Not mentioned in the talk: IKA radar observation combined with our
m(D), PSD are used to generate gridded product for GPM GV

Please visit poster 215 for more information
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GRAUPEL SCATTERING PROPERTIES
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Precip. rate gauge, mm h
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